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SPECIFICATION 



Adhesive for building use 

Industrial field of utilization 

This invention is related to a new adhesive for building use with a high adhesive power, 
but containing no harmful materials. 

Prior art 

Currently, buildings for housing use adhesives extensively for various purposes. For 

example, many boards and panels are made from wood chips using adhesive as a binder. 

Wallpaper is attached to the wall with an adhesive. When the construction materials contain 

« 

adhesive, the chemical components present in the adhesive, such as formaldehyde, benzene, etc., 
will evaporate gradually into rooms and other spaces in the building. These chemical 
components may cause so-called "sick-house syndrome". 

There are many types of adhesives for building use and most of these adhesives contain 
chemical components capable of causing the "sick-house syndrome". On the other hand, some 
adhesives are known to contain no harmful chemical components. However, these chemical-free 
adhesives are usually expensive and difficult to handle due to poor hardening performance. In 
addition, the current adhesives have a low penetrating ability into wood materials and 
consequently have low adhesive power. The purpose of this invention is to solve these problems 
and improve the performance of the current adhesives for building use. 

Constitution of the invention 

This invention concerns a new adhesive for building use, characterized by using a main 
ingredient, which consists of a modified block copolymer of ethylene and vinyl acetate and an 
aqueous agent containing a-methylstyrene and isobutyl acrylate, as well as a reactive agent 
formed by a base adduct of polyoxyethylene alkylaryl ether. The new adhesive of this invention 
has excellent adhesive power, but will not generate any harmful substances. 

The new adhesive of this invention is characterized by having a weight ratio of the 
modified block copolymer : the aqueous agent =8:2. 
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In the new adhesive of this invention, the modified block copolymer is characterized by 
having a molecular weight of 20,000 - 25,000 and a weight ratio of ethylene : vinyl acetate = 7 : 
3. 

Moreover, in the new adhesive of this invention, the aqueous agent is an aqueous 
emulsion, characterized by having a solid resin content of 20 - 50 weight % and a weight ratio of 
a-methylstyrene : isobutyl acrylate -1:9. 

Furthermore, in the new adhesive of this invention, the base adduct of polyoxyethylene 
alkylaryl ether is an adduct formed from ethylenediamine with ethylene oxide and alkylphenol 
and has a molecular weight of 8,000 - 12,000. 

Brief description of the drawings 

Figure 1 shows the size of the specimen used for the tensile test. 

Figure 2 shows the size of the specimen used for the splitting test. 

Embodiment of the invention 

In the following, this invention is described in detail. In this invention, the modified 
block copolymer is preferably a copolymer of ethylene and vinyl acetate formed through block 
copolymerization and has a molecular weight of 20,000 - 25,000 and a weight ratio of ethylene : 
vinyl acetate = 7:3. 

The new adhesive of this invention is characterized by using an aqueous agent to promote 
the penetration of the adhesive to wood materials and to improve the reaction with the polymer 
network* As a result, the new adhesive of this invention has a high penetrating and adhesive 
power and excellent resistance to chemicals, acid, and base. In the new adhesive of this 
invention, the aqueous agent is an aqueous emulsion, which contains mainly a-methylstyrene and 
isobutyl acrylate at a weight ratio of = 1 : 9 and has a solid resin content of 20 - 50 weight %. 

Moreover, in the new adhesive of this invention, the reactive agent is a base adduct of 
polyoxyethylene alkylaryl ether with a molecular weight of 8,000 - 12,000. The base is 
ethylenediamine represented by the chemical formula of NH 2 -CH 2 CH 2 -NH 2 . The 
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R-Ce^-CMCi^O)^. 



In the formula, the alkyl group can be, for example, a methyl group, ethyl group, propyl group, 
butyl group, etc. By using different amounts of the reactive agent, the reaction time of the new 
adhesive can be controlled. The reaction is carried out by adding the reactive agent to the 
mixture of the modified copolymer and the aqueous agent. The amount of the reactive agent is 
usually in the range of 1 -5 weight units with respect to 100 weight units of the mixture. 

Practical Example 

In the following, this invention is explained in more detail with practical examples. 

Preparation of adhesive 

An aqueous emulsion with a solid resin content of 30 weight % was first prepared from a 
copolymer of a-methylstyrene and isobutyl acrylate at a weight ratio of = 1 : 9. Then, the 
aqueous emulsion, 20 weight units, was mixed with 80 weight units of a modified block 
copolymer of ethylene and vinyl acetate with an average molecular weight of about 23,000 and a 
weight ratio of ethylene : vinyl acetate = 7:3. Finally, an ethylenediamine adduct of 
polyoxyethylene methylphenyl ether, 3 weight units, was added. The resulting mixture was 
stirred vigorously to form the adhesive of this invention. 

Adhesion test 

The adhesive power was evaluated through the following tests. First, a tensile test was 
carried out according to the method listed in Japanese Industrial Standard (US) K6851 and then, 
a splitting test was carried out according to the method listed in JIS K6853. Figure 1 shows the 
size of the specimen used for tensile test (unit: mm). The adhesive was coated with a brash on 
the contacting area of one side of the specimens, which were then attached together in 
combinations of the same or different wood materials, such as Japanese cedar to Japanese cedar, 
cypress to cypress, and Japanese cedar to cypress. The attached specimens were set aside for 48 
hours and then evaluated in the test. The test was carried out at a head speed of 1 mm/min and 
each experiment was repeated 3 times. The results obtained are shown in Table 1 ; the mean 
values listed were calculated and rounded to integers according to the method listed JIS K6851. 
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Table 1. Results of the tensile test 



Experiment No, 


1 


2 


3 


Mean values 


Japanese cedar to Japanese cedar 


2.94 


3.08 


2.80 


3 


cypress to cypress 


4.87 


4.84 


5.20 


5 


Japanese cedar to cypress 


4.46 


3.75 


4.05 


4 



Unit: N/nun 2 



The tensile test was also carried out for a current adhesive containing mainly modified 
polyvinyl alcohol as a control sample (results not shown). Compared to the control sample, 
about 20 - 40% increase of the tensile strength was observed in all combinations by using the 
new adhesive of this invention. The results show the excellent performance of the new adhesive 
of this invention. 

Next, the specimens were prepared for the splitting test with the size shown in Figure 2 
(unit: mm). The test was carried out according to the method listed JIS K6853 and each 
experiment was repeated 5 times. The results obtained are shown in Table 2. The mean values 
listed were calculated and rounded to integers according to the method listed JIS K6853. In all 
experiments, splitting occurred only at the wood material part of the specimens. 



Table 2. Results of the splitting test 



Experiment No. 


1 


2 


3 


4 


5 


Mean values 


Japanese cedar to Japanese cedar 


0.81 


0.94 


0.96 


0.96 


0.90 


1 


cypress to cypress 


0.83 


0.96 


0.88 


0.95 


0.91 


1 


Japanese cedar to cypress 


0.77 


0.67 


0.57 


0.60 | 


0.72 


1 



Unit: N/mra 2 



The splitting test was also carried out for a current adhesive, which was the same as that 
used in the tensile test as a control sample (results not shown). By using the new adhesive of this 
invention, about 15 - 40% increase of the splitting strength was observed in all combinations 
compared to the control sample. The results show the excellent performance of the new adhesive 
of this invention. 

As described above, the new adhesive of this invention uses an aqueous agent and has a 
high penetrating power to wood materials. As a result, the new adhesive of this invention is able 
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to provide a higher tensile strength and higher splitting strength compared to the current 
adhesive. In addition, the new adhesive of this invention contains no harmful metals and 
chemicals capable of causing the sick-house syndrome, such as formaldehyde, benzene, etc. The 
new adhesive of this invention has a high safety and is very suitable for building use. 

Potential utilization in industry 

As described above, the new adhesive of this invention is able to provide a high adhesive 
power and contains no harmful chemicals. Therefore, the new adhesive of this invention is very 
suitable for building use. Especially, the new adhesive of this invention can be used as a binder in 
various boards and panels made from wood chips and for attaching wallpaper to the wall. 
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Patent Claims 

(1 ) Adhesive for building use, characterized by using a main ingredient, which consists of a 
modified block copolymer of ethylene and vinyl acetate and an aqueous agent containing a- 
methylstyrene and isobutyl acrylate, as well as a reactive agent formed by a base adduct of 
polyoxyethylene alkylaryl ether. 

(2) The new adhesive for building use described in Claim ( 1 ), characterized by the fact that 
the modified block copolymer and the aqueous agent have a weight ratio of 8 : 2. 

(3) The new adhesive for building use described in Claim (1) or Claim (2), characterized by 
the fact that the modified block copolymer has a weight ratio of ethylene : vinyl acetate = 7:3 
and a molecular weight of 20,000 - 25,000. 

(4) The new adhesive for building use described in Claim (1) or Claim (2), characterized by 
the fact that the aqueous agent is an aqueous emulsion with a weight ratio of a-methylstyrene : 
isobutyl acrylate =1:9 and a solid resin content of 20 - 50 weight %. 

(5) The new adhesive for building use described in Claim (1 ) or Claim (2), characterized by 
the fact that the base adduct of polyoxyethylene alkylaryl ether is an adduct formed by 
ethylenediamine with ethylene oxide and alkylphenol and has a molecular weight of 8,000 - 
12,000. 

Translator's note: The term "aqueous aqua" used in the abstract is a phonetic translation and 
does not make any sense. The term "aqueous agent" was used in the translation, which reflects 
well the probable intent of the author of the patent to use a term with a broad meaning 
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